A phenomenological approach for neutron production in fast muon interactions has been considered. Linear approximation for photonuclear production mechanism at shallow depth has been deduced. Present calculations were compared with experimental and theoretical results.
INTRODUCTION
This is a shortened version of the Center for Particle Astrophysics DKM-59 report [1] . The DKM-59 report was produced in 1992 when the author worked on neutron background estimates for the Stanford tunnel site (17 m w.e.), Cold Dark Matter Search (CDMS) experiment [2] . It contained cosmic ray background estimates at shallow depth sites. The report content was restored using the several sources including Ref. [3] .
II. CONTENT
Fast muons produce neutrons as a result of interactions of the electromagnetic field of the muons with nuclei, or as a result of photonuclear interactions of real photons contained in showers produced by δ electrons, bremsstrahlung of muons and pair production [4] . In a detailed analysis, Gorshkov and Zyabkin [5] have carefully calculated the fast-muon production of neutrons in lead, cadmium, iron and aluminum at depths up to 1000 m w.e. and their values are in rather good agreement with experimental values.
To estimate neutron background for the CDMS experiment a linear approximation for the photonuclear production at depths of 0 to 100 m w.e. from carbon to uranium has been proposed. For this range, the production rate can be estimated by P = 6.02I µ (h)A 0.8 (h + 40) × 10 −8 neutrons/g/s, where I µ (h) is the total muon intensity at a depth h in (m w.e.) and A is the atomic number of the target element.
III. CONCLUSION
The DKM-59 report neutron background values agree well with the Gorshkov and Zyabkin [5] calculation at about the l0% level. These results were used in background estimates for the CDMS experiment [2] .
